Introduction
Umbilical cord blood (UCB) is the blood from foetal and maternal circulation in the placenta and umbilical cord. This blood is rich in haematopoietic stem cells. These cells have the capacity for selfrenewal, proliferation and differentiation-developing into all of the mature blood cells and maintaining bone marrow function throughout life. 1 Since the late 1980s, haematopoietic stem cells collected from UCB have been successfully used in haematopoietic stem cell transplantation (HSCT) to treat leukaemia or bone marrow failure syndromes, as an alternative source of stem cells to those obtained from bone marrow or peripheral blood 1 . As a result, many societies have heavily invested in public banking of cord blood units to provide them as a resource for treatment and research.
The chapter examines the nature of public cord blood banking (with a particular focus on the Australian experience) and the notions of 'stewardship' and 'custodianship' that have been a feature of other accounts of biobanking. 2 Since 2009 a number of common law decisions have recognised the possibility that the res nullius rule (which prevents unprocessed human tissue from being considered an object of property) may be relaxed. Some scholars have begun to examine how notions of stewardship and custodianship might work within a property law framework.
3 Following the work of Winickoff and Winickoff, this chapter will argue that donations of UCB (and tissue more generally) are best regarded as charitable gifts and that public UCB banks might be re-imagined as charitable trusts. 4 The chapter begins by reviewing the history of UCB banking (with a focus on the Australian experience) and the concepts of tissue stewardship and custodianship that are a feature of public biobanking. The chapter then reviews the law of charity and sets out its basic elements. The final part of the chapter applies charity law to public UCB banks, arguing that charity law provides a legal framework for understanding the nature of the steward/custodian relationship in the context of UCB donation.
UCB and emergence of public banking in Australia and internationally
Since the late 1980s, haematopoietic stem cells collected from umbilical cord blood (UCB) have been successfully used in haematopoietic stem cell transplantation (HSCT) for leukaemia or bone marrow failure syndromes, as an alternative source of stem cells to those obtained from bone marrow or peripheral blood. 5 There are a number of advantages of using UCB for HSCT. The first is that the collection of UCB, which occurs at the time of delivery, does not require a surgical procedure (as is needed for bone marrow collection) or administration of drugs (which is needed for collecting stem cells from peripheral blood). The second advantage of UCB is that, because of the relative 'immaturity' of the neonatal immune system, there is less necessity for complete immunological (HLA) matching between the donor and recipient. Third, because UCB is taken from a newborn, the donor blood is less likely to carry infection risks to the recipient. UCB also has the advantage of being immediately available because it is stored in umbilical cord banks.
Outcomes following UCB transplantation in adults and children are generally equivalent to outcomes of bone marrow or peripheral blood stem cell transplants. There are some limitations with using UCB for transplantation, particularly those related to the lower quantity of cells and prolonged time for engraftment (the length of time from transplantation before mature cells are seen in the recipient's blood). Questions are emerging about potential risks to the 'donor' related to early cord clamping and possible effects on haemoglobin and iron stores, but overall UCB transplantation is considered highly efficacious. (https://bethematchclinical.org/transplant-indications-and-outcomes/disease-specific-indications-and-outcomes/) (accessed 25 November 2013). Bone marrow transplant is an established treatment modality for many patients with acute or chronic leukaemias, lymphomas, or bone marrow failure syndromes. Haematopoietic progenitor (or stem) cells for transplantation may be sourced from umbilical cord blood or from adult donors. In adults, there are two types of haematopoietic progenitor cell donation: bone marrow and peripheral blood stem cell. Bone marrow donation involves a surgical procedure in which liquid marrow is extracted from the back of the pelvic bone. Peripheral blood stem cell donation is a non-surgical procedure in which haematopoietic progenitor cells are removed from the blood using a procedure similar to donating plasma. In each case, the cells are infused into bone marrow recipients following the administration of high doses of chemo/radiotherapy 6 SJ McDonald, P Middleton, T Dowswell, PS Morris 'Effect of timing of umbilical cord clamping of term infants on maternal and neonatal outcomes (Review)' (2013) 7 Cochrane Database of Systematic Reviews CD0047074.
As the advantages of cord blood transplantation have come to be recognised, and the number of cord blood transplants performed (particularly in children) has increased, an international network of 54 public cord blood banks have been established to support transplantation. Cord blood stored in publicly funded banks is generally available to anyone in the world for whom the blood is an immunological 'match', meaning that cord blood collected in one country might be used elsewhere. In the last 20 years an estimated 600,000 UCB units have been banked worldwide, and 20,000 have been used in the treatment of adults and children with life-threatening malignant and nonmalignant diseases.
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In Australia, the first public cord blood bank opened in New South Wales in 1995, followed by Victoria in 1996, Queensland in 1998 and Western Australia in 2011. There are now a number of public cord blood banks, which are all affiliated with the Australian Bone Marrow Donor Registry (ABMDR). These include the Sydney Cord Blood Bank, Melbourne's BMDI Cord Blood Bank, the Queensland Cord Blood Bank in Brisbane and Cord Blood Bank at Perth's King Edward Memorial Hospital. The Australian National Cord Blood Collection Network (Auscord) provides national coordination of these banks. The Network includes 11 collection centres, the majority located at public hospitals in large metropolitan areas. There are participating hospitals in Sydney, Melbourne, Brisbane and Darwin (Darwin accepts donations from indigenous Australians only). Auscord stores approximately 25,000 cord blood units, and around 100 of those are released for transplant each year.
While the focus of UCB banking has traditionally been to provide UCB for transplant, UCB units have also become a useful resource for research. 9 This research explores the biological properties and potential therapeutic uses of haematopoetic stem cells, other stem cells present in cord blood (particularly mesenchymal stem cells), and the cord tissue. Animal and human pre-clinical and clinical studies are investigating the use of UCB in a range of diseases where the capacity for cellular regeneration and immunomodulation may be beneficial, including diabetes, arthritis, brain and spinal cord injury, and cerebral palsy.
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In Australia, the dual possibilities of therapeutic use and research use for UCB are acknowledged in the consent process. The Auscord consent form states:
After quality control testing requirements are met, the banked cord blood will be available anonymously to patients needing treatment for blood disorders such as leukaemias and some types of cancer. If the cord blood is not suitable for banking, it may be disposed of appropriately, or used for quality control purposes or for research into stem cells or treatment of relevant diseases using protocols approved by an appropriate Human Research Ethics Committee.
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The use of UCB for therapy and research is an excellent example of the way in which advances in technology can transform our perception of human tissue as waste material into recognition of it as something highly valuable in both clinical and monetary terms. As Waldby observes, 'for hospitals and clinics that have the right of disposal, waste tissue has considerable commercial and epistemological value '. 12 This change of status has been viewed sociologically as 'a critical site for social change', modifying associations, relationships and institutions. 13 But this means that UCB is now a commodity over which particular groups vie for control. As a consequence, cord blood stem cells have become a focus of public, medical and scientific debate, and issues of ownership and control arise frequently.
There are many ways in which this contest becomes evident. The most obvious is the threat that private banking poses to the very viability of public cord blood banks, as UCB transplantation relies upon having sufficient numbers of cord blood units donated by people of diverse immuno-genetic heritage. The more cords that go to the private banks, the fewer cords there are available for the public banks. Controversy also arises when people want access to their child's publicly banked UCB for use in experimental therapies, either for the child or for another family member. Controversy also surrounds the use of both publicly privately stored UCB units for research that precludes their subsequent therapeutic use. Disputes of this kind mean that greater clarity is needed about the legal nature of stored UCB and the responsibilities of public banks in using these resources.
Concepts of stewardship and custodianship
One way that commentators have tried to negotiate competing claims to banked human tissue is via the concept of stewardship. Stewardship is characterised by: …the responsible use of resources, accountability for the well-being of another, and service to others. The steward acts to benefit others with an awareness that what is stewarded is something of value (footnote omitted).
14 According to Jeffers, in the tissue banking context: Using a model of stewardship to guide the ethical conduct of research using human biological materials obligates the researcher to conserve the donor's values, traditions, and culture in ethical decision-making. Stewardship recognizes the importance of not only preserving the human dignity of individual research participants, but also changing what is stewarded to benefit the community of the participant. The change that occurs within a stewardship model increases the value of what is stewarded in order to achieve the outcomes of preservation of human dignity and benefit for the common good. It does not rule out possible benefits to the individual donating the material or the steward; however, the primary obligation of the steward is to improve what is given for the common good. The emphasis is protection of entrusted resources to serve common humanity (footnotes omitted).
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Importantly, as the practice of biobanking grows from single purpose and isolated repositories to multinational networks of biobanked tissue, the concept of stewardship must also change. Fullerton et al, make the point that:
In most first generation biorepository research, the burden of stewardship fell to the originating investigator or institution and was achieved by faithfulness to the terms of informed consent and the adoption of data protections like anonymization. However, with the retention of identifying information, an expectation of ongoing oversight coordinated across independent institutions, and the need to maintain communication with participants in light of the openended nature of the research commitment, next-generation biorepository research entails far greater demands for stewardship and researcher accountability. These responsibilities may include taking due care with the analysis and sharing of confidential genetic and linked health information, the adoption of research goals consistent with the intentions of participants, and the avoidance of forms of dissemination (publications and similar) that promote harmful or derogatory conclusions about certain populations or groups. 16 Some authors alternatively characterise this way of holding tissue as 'custodianship.' Concepts of custodianship also emphasise the duty of the tissue bank to protect and preserve the tissue, to protect the privacy of the donors and promote observance of and compliance with the donor's consent. 17 The Office of Biorepositories and Biospecimen Research, US Department of Health and Human Services, National Institutes of Health and the National Cancer Institute have said, in a joint statement:
Custodianship is the caretaking responsibility for biospecimens that extends from collection through research use. Responsible custodianship requires careful planning and transparent policies to ensure the long-term physical quality of the biospecimens, the privacy of human research participants, the confidentiality of associated data, and the appropriate use of biospecimens and data. In the interest of transparency, biospecimen resource policies should be made available to the public either electronically or for onsite inspection. 18 As the discussion above indicated, the practice of public UCB banking is made difficult by the competing claims of therapeutic uses and research needs of society. Incorporating concepts of stewardship and custodianship into the regulatory frameworks of UCB biobanking would help to provide a framework which both reflects how public UCB banks see themselves and a framework to mediate disputes over access to these tissues. The challenge from a legal perspective is to choose a regulatory mechanism which both respects the power of the public bank to control the resource of the biobanked tissue but in such a way that the bank both fully adopts, and is regulated by, concepts of custodianship and stewardship.
One method might be to employ the doctrine of informed consent, which would focus on the act of donation and require that banks fully inform the donor of how the tissue is going to be taken, stored and used. 19 In ethics, informed consent is concerned with respecting patients' autonomy over their bodies and preventing bodily interference which has not been agreed to. When applied to tissue donation there is an assumption that this concept of bodily integrity can be extended to tissues which have been excised from the body. Applied in this way, the patient should be informed not only about the process of extracting the tissue but also future processes to which the excised tissue will be subjected.
In law, the doctrine of informed consent is a doctrine of negligence which is concerned with the duty to inform patients about the risks of medical treatment. 20 Ordinarily those risks are risks which may impact on the person's health, but in tissue donation the risks would relate to how the tissue would be used in research or treatment.
The main problem with informed consent in the tissue banking context is that it is impossible to gain informed consent when a person is donating tissue for future unspecified uses. The whole benefit of tissue banking lies its potential to provide resources for unknown research and yet to be discovered treatments. 21 Using the informed consent doctrine in tissue banking requires researchers to either 're-approach donors for informed consent to every new study or they have to apply a concept of "broad" consent at the time of collection which is so far removed from the informed consent doctrine that it becomes fictional'.
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Another option would be to employ contract law as a mechanism for regulating tissue use in UCB banking. While the primary mechanism in donation is the gifting of tissue it is possible to envisage the UCB bank providing promises to the donor about how the tissue will be used. The exchange of tissue for promises about future behaviour would, arguably, be valuable consideration that would support a legally binding contract. This would enable the donor to enforce the promises concerning future use, whether through specific performance or damages.
However, contract law suffers from a major shortcoming. The contract is only enforceable between the parties due to the doctrine of privity of contract. If the tissue passes out of the hands of the original bank and into the hands of other members of a biobank network, for example, contract law can no longer apply and the donor no longer has any direct control over the use of the tissue.
A third alternative is to apply a property-based approach. Unlike contract, where the rights exist only between the parties (in personam), property rights create rights that are enforceable against the world (in rem). accessing and using the property into the future. However, if a property approach were adopted it would need to be one which balanced out the interests of UCB banks as the holder of property and which also protected and enforced concepts of stewardship and custodianship. In our view, the best legal relationship for that purpose is the charitable trust.
The law of charitable trusts
Trusts are property relationships that originated in the equitable jurisdiction of Chancery during the Middle Ages. They remain incredibly useful and popular today. In an ordinary express trust, a person (the trustee) ordinarily holds the legal title to property on behalf of a third party (the beneficiary). The trustee is the legal owner but the beneficiaries have an equitable interest in the property. The trustee is a fiduciary, meaning that the trustee is obliged to refrain from acting in ways which cause conflict between his or her own interests and that of the beneficiaries. Trustees must also comply with the instructions contained in the trust instrument and comply with the intention of the creator of the trust (the settlor).
Charitable trusts are a species of express trust, but they are distinct because they exist for a purpose rather than for identifiable beneficiaries. 24 In a charitable trust, the legal title to property is transferred to the trustee with instructions on how the property may be employed towards the charitable purpose that serves the public interest. The charitable trust therefore employes private property rights but in such a way that they must be used in accordance both with the instructions of the settlor and in the service of the public interest.
There are two main requirements for a charitable trust to be valid. First, the trust must be created for a charitable purpose. Secondly, the trust must benefit the public.
What types of purpose are considered charitable? There is no exhaustive definition of the term 'charitable purpose.' Instead, the courts have traditionally begun with the Statute of Charitable Uses 1601, 25 which is sometimes referred to as the Statute of Elizabeth. The Preamble to this statute contained a statement as to the types of charitable purpose that would be recognised at law. They included, in rough translation, the relief of poverty; the care of aged persons and the sick; the care of soldiers and mariners; the advancement of education through building universities and schools; the repair of bridges, havens, ports, churches and highways; the care of orphans; the maintenance of prisons; the marriage of poor maids; support for young tradesmen and persons decayed; the relief or redemption of prisoners or captives; and relief for poor persons concerning the payment of taxes. 26 Lord Macnaughten simplified the process further by dividing up the purposes in the Preamble into four main groupings, namely, trusts for the relief of poverty; trusts for the advancement of education; trusts for the advancement of religion; and trusts for other purposes beneficial to the community, not falling under the preceding heads. 27 Up until recently, the Preamble was still employed by judges as a tool for determining whether a purpose was charitable. 28 The judges began with the Preamble and would then test whether the proposed usage of trust property falls within one of the traditional categories or whether is it analogous to the traditional categories. Traditionally, this test was framed as whether the purpose was 'within its spirit and intendment' of the Preamble. 29 Lord Reid discussed this process in Scottish Burial Reform and Cremation Society v Glasgow Corp and said that the courts should look for an analogy between the intended purpose and one that is either in the preamble or one that has already been recognised as charitable by the courts. 30 Over the last ten years, the United Kingdom, New Zealand and Australia have all adopted statutory tests for charitable purpose which have essentially preserved and codified the existing law, while trimming away some of the infelicities. In the United Kingdom the Preamble has been replaced by a lengthy definition. 31 In New Zealand the statutory definition is based on the four Pemsel categories (meaning that the older Preamble-style approach survives). 32 In Australia the codification is similar to the United Kingdom definition but this definition only applies at a Federal level. 33 The Australian States are still bound by the older definitions and the test for whether the proposed purpose meets the spirit and intendment of the Preamble.
In the 19 th century in Commissioner for Special Purposes of Income Tax v Pemsel,
As stated above, charitable trusts are often referred to as 'public' trusts because of the requirement that they confer a benefit on the general public. 34 The benefit must be for the entire public or for a significant proportion of it. 35 In Equity adopted a rebuttable presumption that trusts for the relief of poverty, trusts for education and trusts for the advancement of religion would be for the benefit of the public. In contrast, trusts in the fourth Pemsel category would have to be proven to be beneficial. 36 This is also reflected in the Australian legislation.
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The public nature of charitable trusts also means that Crown has power to supervise their operation. 38 The Crown, usually acting through an Attorney-General or through courts of superior 37 Charities Act 2013 (Cth), s 7. Section 7 stipulates that there is a rebuttable presumption that the requirement of public benefit set out in s 6(1) if the entity's purpose is any of the following: (a) the purpose of preventing and relieving sickness, disease or human suffering; (a) the purpose of advancing education; (b) the purpose of relieving the poverty, distress or disadvantage of individuals or families; (c) the purpose of caring for and supporting: (i) the aged; or (ii) individuals with disabilities; (d) the purpose of advancing religion. Special provisions also apply to trusts for indigenous Australians: s 9. jurisdiction, is the only competent authority to protect and enforce charitable trusts. 39 The Attorneys-General of each jurisdiction represent the Crown's interests in matters of charitable trusts and have standing to appear in proceedings concerning charities. Indeed, the Attorney-General is a necessary party to any proceedings regarding a gift to charity that is made generally or for undefined charitable purposes, or for any proceedings concerning the alteration of a charity's rules. 40 The representatives of charitable institutions can also appear when they are involved in the administration of the trust. A statutory right to appear has been granted in some jurisdictions to persons who have an interest in the charitable trust. 41 Trustees also have a right to seek advice and get directions from the court. 42 Advice may be sought in relation to issues concerning the management or administration of the trust property. 43 Charitable trusts can charge for their services and may make a profit, as long as that profit is reinvested back into the charitable purpose. 44 Charities may even own other businesses not otherwise associated with the charity and run them at a profit and still claim the benefit of charitable status. 45 This gives the charity the benefit of running their properties like a private property owner, while at the same time recognising that the profits must be reinvested back into the charitable purposes.
Finally, an interesting feature of charitable trusts is that they can be varied when circumstances change and it is impossible or impractical to carry out the charitable objects of the trust in the way the creator of the trust originally intended. Such changes to charitable trusts are known as cy-près schemes. As long as the creator of the trust has expressed a general charitable intention, the court will be able to reformulate the trust so that it will be able to continue serving its underlying charitable purpose. Cy-près schemes can be applied in cases where the original terms of the trust have ceased to provide a suitable and effective method of using the trust property and more appropriate uses are available which accord with current policy or knowledge. , a cy-près scheme was ordered for the use of a home which had been originally intended for the care of 'crippled' children. Changes in government policy to shift towards deinstitutionalisation meant that the original terms were no longer a suitable and effective means of carrying out the donor's intention. The court agreed with a plan to use the property as a conference centre where the funds would go towards the care of children with disabilities.
Applying a charitable trust framework to public UCB banks
Would public UCB banks be understood as having a charitable purpose? There are three bases on which it could be argued that they do.
Firstly, given the focus of public UCB banks on providing therapeutic products, it could be argued that public banks are trusts for the relief of poverty. The poverty category includes trusts for the 'impotent,' namely vulnerable people who may suffer from an illness or disability. 47 Gifts to hospitals and like institutions are also within the poverty category. 48 Secondly, the fact that public UCB banks provide material for research means that they are trusts for education. 49 The term 'education' includes research. 50 A number of research trusts have been found to be charitable such as trusts for research into disease and trusts for cancer research. 51 Thirdly, gifts for public health infrastructure can also fall within the fourth Pemsel category because they are trusts that are otherwise beneficial to the community. 52 The combination of these three grounds means that there are very strong reasons for concluding that public UCB banks have a charitable purpose. There are equally strong grounds for saying that the public benefit test would also be satisfied. Firstly, as public UCB banks appear to be trusts for poverty and education, there would be a presumption of public benefit. Even if there were not a presumption, the fact that public UCB banks provide therapies to a large number of patients from completely diverse backgrounds would mean that the public benefit test could easily be satisfied. The fact that UCB is also provided as a research resource for the community, only adds to this conclusion.
The benefits and costs of a charitable trust approach
The most obvious benefit to employing charitable trust approach is that it provides a legal mechanism for the regulation and enforcement of concepts of custodianship and stewardship in biobanking. The charitable trust model upgrades these ethical standards into legal ones with teeth.
Firstly, this is achieved by giving donors and general members of the public an interest in the management of the trust and the ability to approach the court if they are concerned about breaches. Secondly, the Attorney General and the Supreme Court both have the power to supervise and manage the trust, as a way of protecting the interests of the public. The charitable trust model does both of these things while still recognising the biobank's legal ownership of the tissue and its capacity to use the tissue commercially (in accordance with the terms of the trust). The combination of private rights and public interest is part of a robust regulatory model that has been tested for 800 years.
Donors to a biobank run as a charitable trust may also get the benefit of greater involvement. It would be open to the biobank to adopt charitable trust forms, such as a board of governors, donors and other members of the public would have an opportunity to be involved in the running of the bank. 53 A continued involved and relationship would have the possibility of reducing the ethical dilemmas of consent to future research, incidental findings and unanticipated results, because the donors will be more encouraged to stay in contact with the biobank.
The charitable trust model also is of benefit to the biobank. Under the charitable model the biobank can seek the help and advice of the courts about difficult issues of management. The biobank can also operate at a profit and maintain its charitable status. If circumstances change, new opportunities for use and research arise that were not originally conceived by trust, the biobank can approach the court and seek to amend its terms of operation via the cy-pres doctrine. The charitable trust model therefore provides biobanks with support and flexibility. The underlying value of altruism, which is a feature of charitable trusts, may also encourage greater feelings of trust and community support for the biobank and greater rates of donation.
The cost of adopting this model is that there will be greater oversight and accountability and this may add to the running expenses of the organisation. Charitable trusts are subject to reporting and accounting requirements, but arguably these would be not much greater that the reporting requirements that biobanks already face when operating.
Conclusion: biobanks would benefit from a charitable trust model
This chapter has argued that current biobanking practices need to incorporate ethical values of custodianship and stewardship into their frameworks. Using the example of public cord blood banking, we have argued that the charitable trust model is a good model to adopt for this purpose. The charity model has the ability to balance out the private and public aspects of biobanking and incorporate a continuing concern for the interests of donors. The requirement that charitable trusts are run in the public interest is also fully compatible with the notion that biobanking occurs in a framework of community expectations and interests. A charitable trust model allows a biobank to balance out the different claims that are made to access and use tissue. While it does not resolve all the ethical concerns of biobanking, a charitable trust does property a mechanism for donors to continue to have a relationship with their donated tissue, which is monitored and controlled by the Attorneys General and courts of higher jurisdiction. Charitable trusts law is therefore well suited as a mechanism for introducing and enforcing obligations of stewardship and custodianship.
